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AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions, and listings, of claims in the present 
application: 

Claims 1-5 (Cancelled). 

6. (Currently Amended) A method for producing an unsaturated carboxylic acid having 
from 3 to 8 carbon atoms comprises contacting, in a reaction zone, a feed gas stream 
comprising an alkane having from 3 to 8 carbon atoms with a catalyst system 
comprising a first catalyst component and a second catalyst component, said first 
catalyst component being capable of catalyzing the conversion of an alkane to a 
product comprising a corresponding product alkene and unreacted alkane, said second 
catalyst component being capable of catalyzing the conversion of an alkane to a 
product comprising a corresponding unsaturated carboxylic acid and being capable of 
catalyzing the conversion of an alkene to a product comprising a corresponding product 
unsaturated carboxylic acid, wherein said first catalyst component is different from said 
second catalyst component^ 

wherein said first catalyst comprises a reducible metal oxide promoted with a Group 8 
promoter metal, wherein said reducible metal oxide is an oxide of a metal selected from 
the group consisting of Cu, Cr, V t Mn, Nb, Mo, W, Re, Ga, Ge, In, Sn, Sb. Tl, Pb, Bi, Te, 
As, Se, Zn, Y. Zr, Ta, Ce, Pr, Nd, Pm, Sm, Eu. Gd, Tb, Dv. Ho, Er, Tm, Yb, Lu and 
mixtures thereof and said Group 8 promoter metal is selected from the group consisting 
of Pt Pd, Rh, Ir, Ru and mixtures thereof . 

7. (Original) The method according to claim 6, wherein said first catalyst component 
and said second catalyst component are mixed together. 
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8. (Currently Amended) The method according to claim 7, wherein said first catalyst 
component comprises an orthovanadate and said second catalyst comprises a mixed 
metal oxide having the empirical formula 

A a M b N c X d O e 

wherein 

A is at least one element selected from the group consisting of Mo and W, 
M is at least one element selected from the group consisting of V, Ce and 
Cr, 

N is at least one element selected from the group consisting of Te, Bi, Sb 
and Se, 

X is at least one element selected from the group consisting of Nb, Ta, Ti, 
Al, Zr, Mn, Fe, Ru, Co, Rh, Ni, Pt, B, In, As, Ge, Sn, Li, Na, K, Rb, Cs, 
Fr, Be, Mg, Ca, Sr, Ba, Hf, Pb, P, Pm, Eu, Gd, Dy, Ho, Er, Tm, Yb and Lu; 
and 

wherein 

when a = 1, b = 0.01 to 1.0, c = 0.01 to 1.0, d= 0.01 to 1.0 and e is 
dependent on the oxidation state of the other elements. 

9. (Original) The method according to claim 7, wherein said reaction zone has a 
longitudinal dimension which extends in a direction of flow of said feed gas stream and 
a relative proportion of said first catalyst component and said second catalyst 
component in said mixture of said first catalyst component and said second catalyst 
component varies along said longitudinal dimension in the direction of flow. 

10. (Original) The method according to claim 9, wherein said reaction comprises at 
least two sub-zones, said sub-zones being disposed sequentially, at least two of said 
sub-zones containing different concentrations of said second catalyst component mixed 
with said first catalyst component, and wherein said feed stream gas passes through 
said sub-zones in sequential order. 
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1 1 . (Original) The method according to claim 6, wherein said reaction zone comprises 
at least two sub-zones, said sub-zones being disposed sequentially, at least one of said 
sub-zones containing said first catalyst component and at least one different sub-zone 
containing said second catalyst component; wherein said feed gas stream passes 
through said sub-zones in sequential order. 

12. (Original) The method according to claim 11, wherein the first of said at least two 
sub-zones containing different catalyst components in sequence contains said first 
catalyst component. 

13. (Original) The method according to claim 6, wherein said second catalyst 
component is supported on said first catalyst component. 

14. (Original) The method according to claim 13, wherein said reaction zone has a 
longitudinal dimension which extends in a direction of flow of said feed gas stream and 
a relative proportion of said second catalyst component supported on said first catalyst 
component varies along said longitudinal dimension in the direction of flow. 

15. (Original) The method according to claim 13, wherein said reaction zone comprises 
at least two sub-zones, said sub-zones being disposed sequentially, at least two of said 
sub-zones containing different concentrations of said second catalyst component 
supported on said first catalyst component, and wherein said feed gas stream passes 
through said sub-zones in sequential order. 

16. (Original) The method according to claim 15, wherein, of said at least two sub- 
zones containing different concentrations of said second catalyst component supported 
on said first catalyst component, the first of said at least two sub-zones containing 
different concentrations of said second catalyst component supported on said first 
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catalyst component in the sequence has a lower concentration of said second catalyst 
component than the second of said at least two sub-zones containing different 
concentrations of said second catalyst component in the sequence. 

17. (Original) The method according to claim 6, wherein said first catalyst component 
comprises an oxidative dehydrogenation catalyst. 

18. (Currently Amended) The method according to claim 6, wherein said second 
catalyst comprises a mixed metal oxide having the empirical formula 

A a M b NcXdOe 

wherein 

A is at least one element selected from the group consisting of Mo and W, 
M is at least one element selected from the group consisting of V, Ce and 
Cr, 

N is at least one element selected from the group, consisting of Te, Bi, Sb 
and Se, 

X is at least one element selected from the group consisting of Nb, Ta, Ti, 
Al, Zr, Mn, Fe, Ru, Co, Rh, Ni, Pt, Pi B, In, As, Ge, Sn, Li, Na, K, Rb, Cs, 
Fr, Be, Mg, Ca, Sr, Ba, Hf, Pb, P, Pm, Eu, Gd, Dy, Ho, Er, Tm, Yb and Lu; 
and 

wherein 

when a = 1 , b = 0.01 to 1 .0, c = 0.01 to 1 .0, d = 0.01 to 1 .0 and e is 
dependent on the oxidation state of the other elements. 

19. (Withdrawn) A method for producing an unsaturated carboxylic acid comprises; 

contacting, in a reaction zone, a feed gas stream comprising an alkane with a 
catalyst system capable of catalyzing the conversion of an alkane to a product 
comprising a product corresponding unsaturated carboxylic acid, a product 
corresponding alkene and unreacted alkane and being capable of catalyzing the 
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conversion of an alkene to a product comprising a product corresponding unsaturated 
carboxylic acid; 

wherein said reaction zone comprises at least two sub-zones, said sub-zones 
being disposed sequentially, 

at least one of said sub-zones being maintained at reaction conditions most 
favorable to the production of said product corresponding alkene, and 

at least one other sub-zone being maintained at reaction conditions most 
favorable to the production of said product corresponding unsaturated carboxylic acid; 
and 

wherein said feed gas stream passes through said sub-zones in sequential order. 

20. (Withdrawn) The method according to claim 19, wherein at least one sub-zone 
being maintained at reaction conditions most favorable to the production of said product 
corresponding alkene precedes at least one sub-zone being maintained at reaction 
conditions most favorable to the production of said product corresponding unsaturated 
carboxylic acid. 

21. (Withdrawn) The method according to claim 19, wherein said catalyst system 
comprises a mixed metal oxide having the empirical formula 

A a M b NcXdOe 

wherein 

A is at least one element selected from the group consisting of Mo and W, 
M is at least one element selected from the group consisting of V, Ce and 
Cr, 

N is at least one element selected from the group consisting of Te, Bi, Sb 
and Se, 

X is at least one element selected from the group consisting of Nb, Ta, Ti, 
Al, Zr, Mn, Fe, Ru, Co, Rh, Ni, Pt, B, In, As, Ge, Sn, Li, Na, K, Rb, Cs, Fr, 
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Be, Mg, Ca, Sr, Ba, Hf, Pb, P, Pm, Eu, Gd, Dy, Ho, Er, Tm, Yb and Lu; 
and 

wherein 

when a = 1 , b = 0.01 to 1 .0, c = 0.01 to 1 .0, d = 0.01 to 1 .0 and e is 
dependent on the oxidation state of the other elements. 

22. (Withdrawn) A method for producing an unsaturated nitrile comprises: 

contacting, in a reaction zone, a feed gas stream comprising an alkane with a 
catalyst system comprising a first catalyst component and a second catalyst 
component, wherein said first catalyst component and said second catalyst component 
may be the same or different, said first catalyst component being capable of catalyzing 
the conversion of an alkane to a product comprising a corresponding product alkene 
and unreacted alkane, said second catalyst component being capable of catalyzing, in 
the presence of ammonia, the conversion of an alkane to a product comprising a 
corresponding product unsaturated nitrile and being capable of catalyzing, in the 
presence of ammonia, the conversion of an alkene to a product comprising a 
corresponding product unsaturated nitrile; 

wherein said reaction zone comprises at least two sub-zones, said sub-zones 
being disposed sequentially, at least one of said sub-zones containing said first catalyst 
component and at least one different sub-zone containing said second catalyst 
component, said feed gas stream passing through said sub-zones in sequential order; 
and 

wherein ammonia is only fed to said at least one different sub-zone containing 
said second catalyst component. 

23. (Withdrawn) The method according to claim 22, wherein said first catalyst 
component is different from said second catalyst component. 
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24. (Withdrawn) The method according to claim 23, wherein the first of said at least two 
sub-zones containing different catalyst components in sequence contains said first 
catalyst component. 

25. (Withdrawn) The method according to claim 23, wherein said first catalyst 
component comprises an oxidative dehydrogenation catalyst. 

26. (Withdrawn) The method according to claim 23, wherein said second catalyst 
component comprises a mixed metal oxide having the empirical formula 

A a MbN c XdOe 

wherein 

A is at least one element selected from the group consisting of Mo and W, 
M is at least one element selected from the group consisting of V, Ce and 
Cr, 

N is at least one element selected from the group consisting of Te, Bi, Sb 
and Se, 

X is at least one element selected from the group consisting of Nb, Ta, Ti, 
Al, Zr, Mn, Fe, Ru, Co, Rh, Ni, Pt, B, In, As, Ge, Sn, Li, Na, K, Rb, Cs, Fr, 
Be, Mg, Ca, Sr, Ba, Hf, Pb, P, Pm, Eu, Gd, Dy, Ho, Er, Tm, Yb and Lu; 
and 

wherein 

when a = 1, b = 0.01 to 1.0, c = 0.01 to 1.0, d = 0.01 to 1.0 and e is dependent on the 
oxidation state of the other elements. 
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